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accelerated flow paths. One or more turbines are positioned in 
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of the vanes of the turbine is placed within one of the accel 
erated flow paths. An energy converter is coupled to the 
turbine that converts rotary motion of the turbine into elec 
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WIND POWERED ELECTRICITY 
GENERATING SYSTEM 

BACKGROUND OF INVENTION 

The present invention relates to devices for use in collect 
ing wind energy. Harnessing energy through the collection of 
wind power is an attractive energy source when compared 
with other forms of energy collection. For example, energy 
collection through the burning of fossil fuels depletes limited 
natural resources and creates pollution. In contrast however, 
wind energy is a renewable power source and collecting it 
generates minimal pollution. 

SUMMARY OF THE INVENTION 

An electrical energy generating system converts wind 
power to electrical power with a wind deflecting structure that 
divides wind impinging on the structure into two separate 
accelerated flow paths. One or more vertical or horizontal axis 
turbines are positioned in proximity to the wind deflecting 
structure such that the turbine is placed within one of the 
accelerated flow paths. An energy converter is coupled to the 
turbine that converts rotary motion of the turbine into elec 
tricity. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a wind powered electricity 
generating system constructed inaccordance with an embodi 
ment of the present invention that utilizes vertical axis tur 
bines and is mounted to a tower, 

FIG. 2 is a perspective view of the wind powered electricity 
generating system of FIG. 1; 

FIG. 3 is a fragmentary top view of the wind powered 
electricity generating system of FIG. 1; 

FIG. 4 is a is a fragmentary top view of a wind powered 
electricity generating system constructed in accordance with 
an embodiment of the present invention; 

FIG. 5 is a schematic cross section view of the wind pow 
ered electricity generating system of FIG. 1; 

FIG. 6 is a top view of the wind powered electricity gen 
erating system of FIG. 1; and 

FIG. 7 is a front schematic view of a wind powered elec 
tricity generating system constructed in accordance with an 
alternative embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

For the purposes of this disclosure, “invention' and “inven 
tive' refer to the legal invention defined by the combination of 
features recited in the attached claims in their final form (i.e. 
after completion of examination), with no additional features 
being added thereto. In contrast, "embodiment” refers to spe 
cific examples of this legal invention Such as illustrated in the 
drawings and otherwise described in this disclosure. 

FIG. 1 is a long range view of a wind powered electricity 
generating system 10 that is mounted to a tower 110 that is 
similar to a water tower. The wind powered electricity gen 
erating system 10 is elevated by the tower in this embodiment 
to take advantage of increased wind speed at greater distances 
from the ground. The wind powered electricity generating 
system 10 includes a wind deflecting structure 20 and one or 
more turbines 30. The turbines 30 shown in FIGS. 1-4 and 6 
are vertical axis turbines, however, it is to be understood that 
horizontal axis turbines 30', as shown in FIG. 7 and described 
in more detail below, can be utilized in place of or in addition 
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2 
to the vertical axis turbines 30. The turbines 30 are mounted 
in close proximity to the wind deflecting structure 20 on a 
turbine mounting frame 40. The turbines are mounted in close 
proximity to the wind deflecting structure so that the turbines 
can be driven by one of two accelerated wind flow paths (FIG. 
6) that are created in the region closely Surrounding the wind 
deflecting structure. 
The turbine mounting frame 40 may be stationary and 

oriented to position the turbines into the direction from which 
local prevailing winds most commonly originate. Alterna 
tively, the turbine mounting frame may be moveable with 
respect to the wind deflecting structure to position the tur 
bines into the wind. The turbines are mechanically coupled to 
one or more generators 38. Rotary motion of the turbines is 
used to drive the generators to generate electricity. 
The wind deflecting structure 20 can be an existing gener 

ally cylindrical structure Such as a silo or water storage tank 
on a water tower. In this case, the wind generating system 10 
is constructed by retrofitting turbines and energy converters 
onto the existing cylindrical structure. Instead of being 
mounted on a tower 110, the wind powered electricity gener 
ating system 10 can be mounted on top of a tall building or 
other structure that positions the system at a sufficient height 
to benefit from increased wind velocities found at higher 
altitudes. The wind deflecting structure can be a dedicated 
construction as will be described below. 

Referring now to FIG. 2, the wind powered electricity 
generating system 10 is shown in greater detail. The wind 
deflector 20 has a generally cylindrical shape that optimizes 
the acceleration affects of the deflector on wind that encoun 
ters the deflector. As already discussed above, the wind 
deflector can be any generally cylindrically shaped structure 
such as a silo. When the wind deflector is constructed for use 
with wind powered electricity generating system 10, the wind 
deflector includes an interior deflector frame 25 surrounded 
by a cylindrical shell 24. The shell may be relatively light 
weight because it does not bear any load beyond withstanding 
the force of the wind. For example, the wind deflector 20 may 
be molded as a single piece or multiple pieces of a lightweight 
material. Such as, for example, plastic. Alternatively the 
frame may be formed as a separate component and the shell 
24 may be a sheet of flexible impervious material such as 
nylon or canvas or an inflated double wall that is wrapped 
around the frame. Constructing the shell from sheet material 
makes the shell relatively simple and inexpensive to repair or 
replace. The shell 24 may be one or more rigid cylindrical 
sections that are assembled to the deflector frame. In some 
embodiments the wind deflector is between 30 and 60 feet in 
height and 10-40 feet in diameter. The wind deflector 20 
includes a top spindle 28 fixed to the frame 25 on which the 
turbine mounting frame 40 is Supported. 
The turbine mounting frame includes a top cross member 

41 and bottom cross member 45. The top cross member 41 is 
pivotally Supported on the top spindle 28. As can also be seen 
in FIG. 5, the top spindle 28 provides a rotatable bearing 
surface on which the mounting frame 40 can be rotated. A 
bottom spindle 27 protrudes from the wind deflector 20 and 
through the bottom cross member 45. In this manner, the 
cross members 41, 45 are configured to be rotated with 
respect to the spindles 27, 28. This relative motion allows the 
cross members 41, 45 to be rotated to position the turbines 30 
into the prevailing wind as will be described in more detail 
below with reference to FIGS. 3-5. 
A drive shaft 35 is rotatably coupled at a first end to the top 

cross member 41 and at a second end to the bottom cross 
member 45. The drive shaft 35 is driven by the turbines to 
which it is connected. The drive shaft 35 is free to rotate 
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within the cross members 41, 45 as it is driven by the turbines 
30. The drive shaft is coupled to a generator 38 that is Sup 
ported by the bottom cross member 45. The drive shaft spins 
the generator to generate electrical power. Wires 56 carrying 
electrical power generated by the generators are routed along 
a top Surface of the bottom cross member through an exit 
connection 59 that routes the wires to exit the base of the 
turbine mounting frame 40. 
As can also be seen in FIG. 6, the vertical axis turbine 30 is 

of a configuration commonly known as a 'squirrel cage' and 
includes a plurality of vertical vanes 32 connected at each end 
to a pair of spaced ring plates 60. The ring plates 60 are 
connected to the drive shaft 35 with one or more internal 
turbine mounting arms 33. The vertical vanes are angled with 
respect to a central axis of the turbine to optimize the speed of 
rotation of the turbine. When wind impinges upon the vertical 
Vanes, the turbine is rotated and that rotation is transferred to 
the drive shaft 35 by the mounting arms 33. 

In simplified versions of the wind powered electricity gen 
erating system 10, the turbine mounting frame 40 is stationary 
with respect to the wind deflector 20. In this instance, the 
turbine mounting frame is oriented to position the turbines to 
face into the direction from which the wind most commonly 
blows. 

Referring now to FIG. 3, to increase the operating range of 
the wind powered electricity generating system 10, the 
mounting frame 40 may be rotatable with respect to the wind 
deflector 20 to allow the turbines to be positioned to face into 
the prevailing wind. To this end, a rotator actuator shown 
schematically at reference numeral 29 is mounted to a mount 
ing block 94 to the wind deflector. A drive member 93 is 
connected to the top cross member 41 and includes a face gear 
85. The face gear has teeth 87 (FIGS. 3 and 5) that engage a 
pinion 82 on the rotator actuator. In this manner, the rotator 
actuator 29 is capable of driving the turbine mounting frame 
40 in a rotary path about the spindles 27.28. To simplify 
implementation, the rotator actuator can be configured to 
rotate the frame in two directions around a path, with each 
path being limited to 180 degrees of travel. FIG. 5 illustrates 
a cross section of the spindle 28 supporting the drive member 
93. Any suitable bearing configuration may be used to couple 
the drive member 93 to the spindle 28. 

FIG. 4 shows an alternative system for rotating the frame. 
A drive member 93 has a pulley 451 mounted to it. A drive 
actuator 29' drives a second pulley 494 that is coupled to a belt 
452. The belt 452 drives the pulley 451 to rotate the cross 
member 41. A portion of the generated electric power can be 
used to power the actuator. Of course, other actuator configu 
rations and means of rotating the turbine mounting frame can 
be implemented within the scope of the present invention. 

FIG. 6, which illustrates an exemplary wind flow velocity 
profile near the wind deflector 20, shows that the shape of the 
wind deflector amplifies or increases wind velocity flowing 
near the structure. Thus, wind flow approaches the wind 
deflector 20 at a velocity v and then converges to flow 
between the wind deflector and turbine at a second velocity 
V. As the wind flows past wind deflector 20 in the area closest 
to the wind deflector, the velocity V, is greater than the 
Velocity V. In this case Velocity V is approximately 1.5-1.9 
times velocity v. Thus, the wind flow velocity near the wind 
deflector 20 has a velocity of up to approximately 1.5-1.9 v. 
Therefore, the vertical vanes of the turbines located in rela 
tively close proximity to the wind deflector will be subject to 
higher wind velocities than if they were located outside of the 
accelerated flow path that surrounds the wind deflector. 

FIG. 7 illustrates an alternative wind powered electricity 
generating system 10" that functions similar to the system 
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4 
described with reference to FIGS. 1-6 but that replaces the 
vertical axis turbines 30 of FIGS. 1-4 and 6 with horizontal 
axis turbines 30'. The horizontal axis turbines 30' include a 
number of blades 732 and each turbine 30' includes a dedi 
cated generator 38' that is coupled to and driven by wind 
induced rotation of the blades 732. The turbines 30' are 
mounted on a mounting frame 40' that is similar to the mount 
ing frame 40 described above. The mounting frame is option 
ally rotated in two directions about a 180 degree rotational 
path by a rotator actuator 29' that drives a face gear 85 with a 
pinion 82 as described above with reference to FIG. 3. Of 
course, any rotational drive system that is capable of rotating 
the frame 40' to orient the turbines 30' to face the prevailing 
wind may be employed, including the pulley drive system 
shown in FIG. 4. The turbines 30' are mounted on a mounting 
shaft 735 that positions the turbine 30' near the cylindrical 
wind deflector 20 in the accelerated wind flow paths. Unlike 
the drive shaft 35 in FIGS. 1-6, the mounting shaft 735 is not 
rotationally driven by the turbines 30' but rather serves to 
position the turbines in the accelerated flow path and also to 
route electrical wires 56' that carry power from the dedicated 
generators 38' to a bottom cross member 59'. 
By locating the turbines in proximity to the cylindrical 

wind deflector 20, the wind powered electricity generating 
system takes advantage of increased wind Velocity. Since 
wind power conversion is cubically proportional to wind 
speed, a two fold increase in wind Velocity results in an eight 
fold increase in power output. Thus, the incremental increase 
in wind Velocity passing over the turbines results in a system 
that harnesses increased wind energy. 

Although the present invention has been described with 
respect to specific embodiments, many modifications can be 
made without departing from the spirit and scope of the 
invention. All such modifications are intended to be included 
within the scope of the present invention, which is to be 
limited only by the following claims. 

I claim: 
1. An electrical power generating system adapted for use 

with a vertical wind deflector cylinder fixed to a ground 
Surface that divides a flow path of wind impinging the struc 
ture into two separate accelerated wind flow paths around the 
cylinder, the cylinder having a solid outer Surface, the system 
comprising: 

a spindle configured to be mounted to a top Surface of the 
cylinder; 

a cross member configured to be supported on the spindle 
and to extend from a location on the top surface of the 
cylinder and terminate beyond an outer periphery of the 
cylinder; 

a turbine mounting shaft Suspended from the cross member 
at a first end distal from the spindle; 

a turbine coupled to the turbine mounting shaft, wherein 
the turbine mounting shaft positions the turbine in proX 
imity to a perimeter of the cylinder such that the turbine 
is driven by one of the two accelerated flow paths; and 

an energy converter coupled to the turbine that converts 
rotary motion from the turbine into electrical energy. 

2. The electrical power generating system of claim 1 
wherein the wind deflecting structure is comprises of a flex 
ible shell wrapped around a substantially rigid frame. 

3. The electrical power generating system of claim 2 
wherein the flexible shell comprises canvas. 

4. The electrical power generating system of claim 2 
wherein the flexible shell comprises a double walled inflat 
able plastic shell. 



US 7,679,209 B2 
5 

5. The electrical power generating system of claim 1 
wherein the turbine and wind deflecting structure are fixed in 
position relative to one another. 

6. The electrical power generating system of claim 1 
wherein the turbine is mounted to a moveable turbine frame 
and wherein the wind power generating system further com 
prises a frame control actuator that moves the turbine frame to 
position the turbine in an optimized wind flow path. 

7. The electrical power generating system of claim 1 
wherein the wind deflecting structure is mounted to a tower. 

8. The electrical power generating system of claim 1 
wherein the turbine comprises a vertical axis turbine having a 
vertical axis substantially parallel to a vertical axis of the 
cylinder. 

9. The electrical power generating system of claim 8 
wherein the turbine mounting shaft is rotatably suspended 
from the cross member and wherein the vertical axis turbine 
is configured to rotate the drive shaft when the vertical axis 
turbine is driven to rotate by impinging wind and wherein the 
drive shaft is drivingly coupled to the energy converter. 
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10. The electrical power generating system of claim 1 

wherein the turbine comprises a horizontal axis turbine. 
11. The electrical power generating system of claim 1 

comprising: 
a drive member rigidly coupled to the cross member, the 

cross member including a bearing Surface configured to 
be rotatably supported on the spindle: 

an actuator configured to be mounted to the top surface of 
the cylinder, the actuator configured to drivingly engage 
the drive member to produce relative rotary motion 
between the cross member and the cylinder to position 
the turbine into an optimized position with respect to the 
prevailing wind. 

12. The electrical power generating system of claim 1 
wherein the cross member is configured to extend along a 
diameter of the top surface of the cylinder to beyond the outer 
periphery of the cylinder on two sides of the cylinder, and 
comprising a turbine mounting shaft Suspended from each of 
two distal ends of the cross member and a turbine coupled to 

20 each drive shaft. 


